Introduction
A major question in the study of motion encoding across languages is how the meaning category of path or directed motion is expressed. The classic approach of Talmy (1975) classifies languages according to whether path is encoded in the verb (verb-framed) or in a directional complement (satellite-framed). Talmy's original typology has been extended to include an equipollent-framed option to allow for serial verb and verb compounding languages (Zlatev and Yangklang 2004) . Recent work has shown, however, that a single language may show multiple path-encoding options, and thus a typological classification may not be sufficient (Cummins 1996 , 1998 , Asbury et al. 2008 , Son 2007 , Beavers et al. 2010 .
In addition, directed motion interpretations have been observed even in cases where there is no obvious directional morpheme. This pattern occurs both in languages that, in Talmy's (1975) original typology, are traditionally classed as satellite-framed, e.g. English (1) (Thomas 2004 , Nikitina 2008 , Tutton 2009 ), Dutch (2)-(3) (Gerhke 2006) , and verb-framed, e.g. Italian (4)-(5) (Alonge 1997, Folli and Ramchand 2005) , Spanish (Martínez-Vázquez 2001 , Fábregas 2007 .
(1) a. The boat floated under the bridge.
b. Mary ran in the room. table  The ball bounced onto the table. ( Folli and Ramchand (2005) : 96, (31b)) how different manners of motion may interact with path and manner modification to facilitate or inhibit directional interpretations. Section 4 concludes the paper.
Preliminaries
This section provides background on the different ways in which path can be encoded in Mandarin, and outlines the corpus study.
Multiple path encoding options
A variety of lexical and morphosyntactic resources in Mandarin allows for several options in encoding directed motion events. First, "coverbs," which are prepositionlike morphemes that can also act as main verbs, may encode path e.g. dao 'arrive/to' and jin 'enter/into' (6, 7) or location e.g. zai 'be at' (8).
(6) dao arrive/to lou-shang floor-upon arrive upstairs (7) jin enter che-li car-within enter the car (8) zai be.at he-bian river-side be by the river A directed motion event can be expressed with path coverbs alone, as in (6, 7), or in combination with manner of motion verbs (9, 10): arises from contextual-pragmatic factors that are relevant across languages. This proposal is based on a qualitative study of the factors that facilitate a directional interpretation when a manner of motion V is followed by the locative coverb zai.
Data and coding
I examined instances where the manner of motion verbs in (14-16) below are followed by zai 'be at' for the possibility of directional interpretations, using the Peking University Center for Chinese Linguistics online corpus (PKU). 3, 4 I present data mainly from the verbs in (14) and (15), although I also discuss the verbs in (16).
Metaphorical uses of the motion verbs were excluded from the data set. The remaining examples of V zai sequences were coded as directed motion, located motion, or as ambiguous between these readings. For some verbs, e.g. tiao 'jump,' pu 'throw oneself at,' fan 'overturn' (not discussed here) there was no clear located motion sense available. For verbs like pu and fan in particular, the contrast was between a directed motion sense and a nonmotional spatial configuration sense or result location sense. Cases like these were coded as locative, although they could also be reasonably excluded.
Directional V zai examples were compared with examples of the same verb occurring with the directional coverb dao 'arrive/to.' Because the frequency of V dao greatly exceeds directional V zai, only the first 100 examples of V dao were investigated. 5 Again, metaphorical uses of the verbs were excluded. Cases in which the verb was further compounded with another manner verb (see discussion of (34) in section 3) were also excluded.
Results and discussion
The results of the study indicate that the kind of manner described by the motion verb has the greatest effect on whether the motion event has a directional interpretation, as foreshadowed in the preceding discussion of such verbs as tiao 'jump.' 6 3 URL: http://ccl.pku.edu.cn:8080/ccl corpus/index.jsp?dir=xiandai 4 These verbs included a selection from 41 Mandarin manner of motion verbs listed in Chen and Guo (2009) (from nine Mandarin novels), and some others not found in their list, but counterparts of which have been studied in other languages. 5 An exception was made in the case of liu dao, 'flow to,' where all 121 examples found were examined. 6 All Mandarin data discussed forthwith are from the PKU corpus unless otherwise indicated.
Verbs describing "short," punctual motion events favour directional interpretations. Directional interpretations are also facilitated by descriptions of motion over short distances to a proximal goal, which also suggest shorter, punctual motion events. This indicates the nature of the motion event is perhaps the most important factor for directional interpretations. Finally, a less specific manner description and occurrence in a narrative sequence of clauses also favour directional interpretations.
2.1
Effect of the verb V zai examples were sorted into three classes, according to their relative compatibility with a directional interpretation. For current purposes this division is merely for convenience, although the verbs in Class I do seem to form a coherent class.
(17) (17) shows that on the whole, manner of motion V with zai 'be at' does not consistently allow a directional interpretation. Class I verbs such as tiao 'jump,' pu 'throw oneself at,' etc., however, show directional interpretations almost exclusively with zai 'be at' (see also Tai (1975) The verb tiao 'jump,' however, with shangqu 'up' can indicate upward motion:
(20) che lai-le, ta tiao-shangqu bi wo gao yi jie bus come-PERF 3sg jump-up compare 1sg tall one section The bus came, she jumped up, and was higher up than me.
Second, jump-type verbs contrast with true path verbs in their relative compatibility with the locative and directional coverbs zai 'be at' and dao 'to. ' (21) shows that true path verbs such as diao 'drop' occur more frequently with the locational coverb zai 'be at' than the directional coverb dao 'to.' In contrast, manner of motion verbs that favour a directional interpretation such as tiao 'jump' and pu 'throw oneself at' show the opposite pattern, occurring more frequently with dao 'to' than zai 'be at.'
Class I Vs V-zai < V-dao tiao 'jump' 83 977 pu 'throw self at' 232 7 556 Frequency of path verbs and jump type verbs with zai and dao
We can understand this contrast as reflecting a dispreference for redundancy in path encoding: A path-encoding verb may, but does not need, a directional coverb to entail a directional interpretation. A manner of motion verb may favour a directional interpretation, but does not entail one without a directional coverb. The more frequent presence of the directional coverb with such verbs can be seen as reflecting its non-redundant status. These generalizations support treating jump-type verbs not as path verbs, but as manner of motion verbs that favour a directional interpretation even with a locative coverb. Cummins (1996:51) argues that in French, a manner of motion "conceived of a[s] smooth, unitary, unbroken" allows directional readings with a locative PP, whereas manners understood to consist of a series of repeated movements do not. This generalization also seems applicable in Mandarin. Manners of motion described by jump-type verbs are easily interpreted as describing a single, unbroken movement, and they show the highest frequency of directional V zai. The same factor is also at work in directional interpretations of Class II verbs with zai 'be at.'
2.3
Non-salient path
Class II verbs in directional V zai examples often describe "local motion" to a proximal goal in which the path of motion is non-salient, supporting the idea that manners describing short, unbroken movement facilitate a directional interpretation. This contrasts with V dao, which more frequently describes a longer path and a distant goal. I demonstrate this point for each class II verb in turn.
FEI: 'FLY
Dir. fei-zai 'fly at': 15/18 (83%) instances describe forceful propulsion of some object into the air just above (22), or of motion to some proximal location (e.g. (12) above). Most examples of directional fei zai 'fly be.at' described caused motion of "small" items, with very few examples of flight by planes. (23) is one such example, but this example also describes motion to a proximal goal to the side of another plane flying nearby. This contrasts clearly with the long-distance journey described with fei dao 'fly to' in (24) below. 
PA: 'CRAWL'
Dir. pa zai 'crawl at': 16/30 (53%) of the examples contained ground NPs describing locations that are relatively low, or are close to or even on the ground, e.g. onto someone's knee, e.g. (25), so that climbing to that location involved a "short" path. Only 2/30 contained ground NPs describing a tree, and in neither case was it specified how high up the figure had climbed. 
LIU: 'FLOW'
The contrast between directional liu zai 'flow at' and liu dao 'flow to' is most clearly reflected in the kinds of Figure participating in the motion. Dir. liu zai 'flow at': 29/41 examples (71%) described the flow of expunged bodily fluids (blood, sweat, tears, etc.) . Out of these 29, 25 (86%) described the fluid flowing "locally," e.g. a tear flowing to the cheek (27). Only 4 (10%) directional liu zai 'flow at' examples described the flow of large bodies of water in nature (e.g. rivers, lakes, waterfalls). In the same vein, directional liu zai'flow at' sentences less often contained path descriptions than those with liu dao 'flow to.' Dir. liu zai: 'flow at': Only 7/41 instances (17%) contained a source or path description, e.g. (27) . liu dao 'flow to': 45/121 examples (37%) of liu dao 'flow to' contained a path description. Moreover, the paths described are more varied, including both shorter (28) and long, convoluted (29) Crucially, none of the path expressions with liu zai 'flow at' describe motion over long distances or zigzagging paths.
GUN: 'ROLL'
Dir. gun zai 'roll at': 14/22 (63%) examples described motion to a proximal goal: gun dao 'roll to': 40 of the first 100 examples contained a proximal goal. Among these, 14 (35%) contained either explicit path descriptions, e.g. with a source phrase, or a more elaborate Ground NP. For instance, the path from the top to the bottom of the bed in (31) should be a short one, but the source location is explicitly encoded. This likely has the effect of making the path of motion salient. In contrast, only 2/22 (9%) directional gun zai 'roll at' examples contained a source phrase. 
Shiao Wei Tham
Out of the first 100 instances of gun dao 'roll to,' 25 contained a path description, e.g. with a source phrase. The path described could be short (31), or long (32). Shorter, punctual motion events are likely to involve shorter distances and nearby goals. Class II verbs do not obviously describe short, punctual motion events, but the lower frequency and relative simplicity of path descriptions suggest shortdistance motion to proximal goals, facilitating directional interpretations of V zai.
2.4
Non-specific manner Nikitina (2008) noted that directional uses of English in are less likely when the verb describes a highly specific manner. This generalization is also supported by the Mandarin facts. First of all, some verbs that do not show directional uses of V zai can be said themselves to describe highly specific manners: e.g. ben 'gallop' is a special case of running, you 'swim' requires not only moving in water, but requires the swimmer to either be fish, or to move in certain particular manners. 
When Motion and Location Yield Direction
All such examples (excluded from the study) do not allow a directional interpretation with zai 'be at,' showing that highly specific manners disfavour directional interpretations. This point is also illustrated by a contrast between pa dao 'crawl to' and directional pa zai 'crawl at.' 32 out of the first 100 examples of pa dao 'crawl to' contained adverbials modifying the crawling motion, in particular, they described arduous -and thus slow -motion (35). Only one example of directional pa zai 'crawl at' was modified in this way. With locative V zai involving the same verbs, however, only 2/195 examples (1%) occurred in a narrative sequence.
The proportion of V dao clauses occurring in narrative sequences is overall somewhat lower than that of directional V zai, although different frequencies are found for different verbs. This is illustrated in (38). Proportion of narrative sequences with directional V zai and V dao (38) shows that the proportion of Class II V zai in a Narrative sequence is also slightly higher than that of Class I verbs. Moreover, Class II V zai are far more likely to occur in a Narrative sequence than their V dao counterparts. That is, the degree of directionality of an expression is inversely related to its likelihood of occurring in a Narrative sequence. V dao, which entails directionality, occurs less frequently in this environment than Class I V zai which does not entail, but is highly compatible with directionality. Class I V zai in turn is less likely to occur in a Narrative sequence than Class II V zai. This gradation again supports a pragmatic account for directional V zai, as a lexical ambiguity account would in any case have to appeal to pragmatic factors to explain these fine-grained contrasts.
